Many psychology students at both undergraduate and postgraduate level are required to conduct literature reviews. As often as not, little guidance is provided on how this task should be achieved: how the purpose of the review might be defined, what methodologies are available for the search, selection and analysis of relevant literature (and how to choose between alternative strategies to meet the purpose of the review), how the extracted information be best integrated or compared, and not least how the review should be structured and written.
INTRODUCTION
Many psychology students at both undergraduate and postgraduate level are required to conduct literature reviews. As often as not, little guidance is provided on how this task should be achieved: how the purpose of the review might be defined, what methodologies are available for the search, selection and analysis of relevant literature (and how to choose between alternative strategies to meet the purpose of the review), how the extracted information be best integrated or compared, and not least how the review should be structured and written.
This report describes the experiences of the first author in the application of "systematic review methodology" for conducting a major part of her literature review for her PhD thesis. Whilst the systematic reviews methodology was originally developed for reviewing evidence on alternative forms of treatment of practice in the medical field, it is our belief that the approach has a much wider relevance to reviews conducted in psychology in which evidencebased comparisons are to be made. It is certainly the case that the strict systematic review methodology will not always be appropriate or practicable; however there are elements of the processes and procedures of the technique which may well be of use either to individual students or to teaching staff in advising their students on effective practice in conducting reviews. This short report has the primary purpose of alerting readers to the methodology and providing some personal reflections on its application.
SYSTEMATIC REVIEWS IN NON-MEDICAL FIELDS
Since the late 1970s, systematic reviews have been used in the medical field to provide evidence on the effectiveness of practice and treatment. The evidence has shown that much of what health professionals do is not derived from 'what works', but rather on what practitioners have always done. This finding is not unique to the medical profession, and also occurs in other professional groups including teachers and prison staff.
The Cochrane Collaboration (named after the British epidemiologist Archie Cochrane) is an organisation which maintains and prepares systematic reviews of health care interventions and currently consists of approximately fifty collaborative review groups. More recently, systematic review methodology has been expanded for use with other research disciplines such as psychology, education, social psychology and criminology. This expansion has led to the development of two new groups: the Campbell Collaboration (a partner group of the Cochrane Collaboration, established in January 2001) and the Evidence Informed Policy and Practice Centre (EIPPC) at the Institute of Education in London. The Campbell Collaboration aims to synthesize evidence on social and behavioural interventions and public policy, including education, criminal justice and social welfare. The EIPPC has been awarded funding by the DfES to conduct a series of systematic reviews on education.
In education, this new wave of systematic review methodology is due in part to changes in policy towards evidence-based practice: benchmarking and performance indicators are being used to encourage teachers and educational developers to achieve given targets set from national baseline standards. In order to achieve and maintain these targets, teachers and educational developers require information about which methods work best in which circumstances, and systematic reviews are one way this information can be provided.
Currently EIPPC has five functioning review groups; these include assessment and learning research, English teaching, inclusive education, post-16 compulsory education and school leadership. Each of these review groups are currently conducting systematic reviews and future topic areas include: access to learning opportunities, demand for learning, the role of qualification, assessment, pedagogy, and the impact of financial support 1 .
The next sections of this report describe some of the processes and procedures involved in conducting a systematic review, and provides the reader with some resources that the first author found useful when conducting her first systematic review as a PhD student.
HOW DOES A SYSTEMATIC REVIEW DIFFER FROM A TRADITIONAL LITERATURE REVIEW?
There are a number of misconceptions about what a systematic review is and how it differs from a traditional literature review; we highlight some of the key differences in Table 1 . The main difference between a systematic review and a traditional literature review is the way in which the review is conducted. A systematic review aims to reduce bias and as such is conducted using a strict methodology Table 1 Differences between systematic and traditional literature reviews
Systematic review Traditional review Uses a set search strategy
Uses no set search strategy Several pre-defined databases are searched in a systematic manner.
Often not a systematic review of several databases Can be replicated by another independent researcher Cannot be replicated
Minimises bias Contains bias Often involves a team of researchers Involves one researcher
Conclusions based on a series of set and pre-defined outcome measures Conclusions based on findings of the studies found in the search
The methodology begins with the development of a protocol and search strategy. The protocol outlines the purpose and methodology of the systematic review and is used as a framework to conduct the review procedure. From this, a search strategy is developed and then used and modified to fit the databases specified in the search. Once the potential literature has been identified, the literature is screened against a set of criteria and papers discarded from the review when they do not fit the relevant criteria.
This decision-making process involves at least two reviewers and often a third person will arbitrate over any discrepancies found between the reviewers. 1 For further details, see http://eppi.ioe.ac.uk.
Following the initial screening, any papers that have been chosen to be included in the review are then reviewed in full by two reviewers. A data extraction sheet is used to record the data and this information is stored in a database. It is anticipated that, because a rigorous scientific methodology has been used throughout, the review can be replicated with similar results by other investigators.
IDENTIFYING CURRENT SYSTEMATIC REVIEWS
It is important when starting a systematic review to identify that there is a need for the chosen review; this will avoid duplicating any existing research. A good starting point is the Cochrane library, a facility provided by the Cochrane Collaboration. The Cochrane library contains the Cochrane Database of Systematic Reviews (CDSR). The abstracts and titles of systematic reviews can be searched free of charge from the Cochrane web site 2 . Data of Abstracts of Reviews of Effectiveness (DARE), Health Technology Assessment (HTA) and the NHS Economics Evaluation Database (NHSEED) 3 are based at The NHS Centre for Reviews and Dissemination (CRD), at the University of York. These provide information on ongoing and completed systematic reviews. The National Research Register (NRR) stores data on all primary and current systematic review research 4 . Once you are sure that a review has not been completed in your area of interest, or that it is out of date or of poor quality, the next stage is writing the protocol.
THE PROTOCOL
The protocol should be based upon a preliminary assessment of all potentially relevant literature. This can be achieved by conducting a scoping review (that is, a quick trawl of the literature) which will help identify the volume of literature published on the topic area and will also look for current and past completed systematic reviews. The amount of literature found will be useful in estimating the amount of time to be allocated to the project, the number of articles and inter-library loans required, the costs associated with purchasing the articles, statistical assistance and an idea of how much work may be involved in keeping the review up-to-date. The protocol, if followed in accordance with the guidelines produced by the Cochrane Collaboration, can be divided into eight sections: background, review questions, search strategy, methods of study selection, quality assessment, data extraction and synthesis and the timetable. The information below describes each of these sections in more detail.
Background: This section of the protocol should contain information that explains why you think there is a need to complete a systematic review in your chosen area of research. Often this is because the literature in a particular area is inconclusive or that current practice and policy is not based on the evidence from the literature.
The review question:
The review question should clearly state what the review is trying to find out. The more precise and specific the review question is, the easier the review will be to conduct. The review question will usually contain four elements: the population or participants, the intervention, the outcomes and the study design. A hypothetical example might be 'is small group teaching more effective than lecture group teaching for psychology students?'
Search strategy: The search is developed from the research question and should be developed for each electronic database prior to starting the search. Your search strategy will need to be amended according to the classification system of each electronic database. This is a rather laborious task, but is a useful skill to maintain and use in future database searches.
Using the above research question as an example, you would need to define the elements of the search strategy with respect to your review. The question could be broken down into five main areas: small group teaching, lecture group teaching, teaching and learning, psychology and students. The next step is to build a short search statement for each part, trying to incorporate as many synonyms as reasonable, perhaps using the thesaurus and index terms defined by each database.
Methods of study selection:
The initial screening of articles should be used to identify potential studies for inclusion in the review. The criteria used to select the studies should be linked to the research question. Simple screening questions such as 'is this the population I want to study?' and 'is the study looking at the specific topic area I am interested in?' is a quick and easy way to decide which papers should be included or excluded from the final review.
It is important to keep a record of studies excluded from the review and the reasons why: these findings are often reported as an appendix in the final publication of the review. It also provides a transparent methodology for another independent reviewer who may in the future want to replicate or extend the review. To keep a record of this, I developed a simple Microsoft Access database. The database information can then be used to generate tables of information for a report at the end of the study.
Quality assessment:
The assessment of the quality of the studies is usually based on the study design. A randomised controlled trial (RCT) is often referred to as the 'gold standard' of research design, this is followed by a hierarchy of other study designs such as controlled trials, pre and post-test, survey and secondary data.
Data extraction and synthesis: Data extraction and synthesis has traditionally been completed in the medical field using software that analyses the outcomes of RCTs. RevMan is a commonly used piece of software used by the Cochrane Collaboration for this purpose (www.cochrane.org). In other fields, such as education, the outcomes are less likely to be as numerically based, and a more descriptive approach is needed. An Access database is therefore a useful way of recording relevant outcomes and can also be used to produce the final table for a report.
Timetable: A timetable should be used to guide the progress of the systematic review and is often asked for where the review work is funded. Allocating and estimating a timetable is not an easy task, but is largely driven by the volume of literature found from an initial search of the literature.
WHERE TO START? USEFUL RESOURCES AND HELPFUL HINTS
There are many useful resources available for people who are new to the procedures of systematic reviews, and a few of the resources that I felt were most helpful to me are listed in Table 2 .
CONCLUSIONS
In essence a systematic review is a methodology for collecting large volumes of data in order to reach conclusions and recommendations on the basis of the evidence. Systematic reviews are not quick to conduct and, depending on the extent of the relevant literature, can take months to complete. However they are useful in providing practitioners with an evidence base for their practice, and will become of increasing importance if developments in practice (in whatever field) are to be based on soundly reviewed evidence. It is clear that the full systematic reviews procedure would not be applicable in practice in many situations in Psychology, even if the research question under investigation would benefit from the application of the method. Many reviews conducted by students are of limited scope and are aimed at identifying and exploring contrasting theoretical or conceptual positions in the light of empirical evidence, often with more of a pedagogic than a research purpose. In such cases, adopting the full rigour of systematic reviews may well be inappropriate. Nevertheless, the notion of considering a literature review as a systematic enterprise which, in its more advanced form at least, has an explicit and replicable methodology is surely one which can benefit students of an empirical science such as Psychology. Departments might well consider which aspects of the systematic review methodology might profitably be incorporated into guidelines for undergraduates or postgraduates conducting literature surveys, and under what circumstances the full approach might be adopted.
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